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OCUST S or grasshoppers from an early date have been known 
to cause great losses to cultiva ted crops and to the native grasses 
in North Amer ica. The Rocky Moun tain locust ( Melanoplus 
spretus ) , which periodically appeared in dense clouds, fl ying 
f rom the breeding-ground s on th e dry mounta in-slopes to the 
lower lands in the valleys, was particula rl y feared by the early 
settlers. A rriving suddenly in a dense swarm, they would descend upon 
the cultivated portions of the valleys, and moving fo rward would leave the 
ground behind them completely cleared of vegetation, causing great losses. 
In Canada the Rocky Mountain locust is said to have been responsible for 
the great damage done during the seve re locust outbreaks of 1868, 1870, 
1872, and r874. Since th en, however, it ha s rKlt occurred alone in suffici ent 
numbers to do very se rious damage. Its place, however, has been taken by 
several species, mos t of which a re not migratory in thei r habits, but 
periodically become very numerous and destroy the crops in the neighbour-
hood of their breeding-grounds. As these species are often distributed 
over a large a rea, a sudclen increase in th eir numbers will cau se the destruc-
tion of crops and range grasses over that a rea, often resulting in an outbreak 
cove ring ]a rge tracts of land. 
vVith th e exception of Camnula pellucida, which belongs to the s ub-
fa mily CEdipodince, th e o th er species chi efl y respo nsibl e fo r outb reaks in 
Canacla belong to the subfamil y Acridince and to the genus Melanoplus; 
these a re: M. atlanis, M. affinis, M. femur-rub rum, M. bivittatus, M. 
packardii, and M. spretus. Species of other genera, and in some cases 
other famili es, have been recorded as present during outbreaks, but not in 
suffi cient numbers to be of much importan ce. 
Th e following brief outlin e of locust outbreaks in Canada is compiled 
f r0111 the reports of the Dominion Entomologist: In the years 1868, 1870, 
1872, and 1874 se rious locust depredations occur red in the P ra irie P rovinces, 
the H.ocky Mounta in locust ( Iv'I. spretus ) being chi efl y responsibl e for the 
damage done. In 1893 the common red-legged locust ( M. femur-rubrum ) 
became very abunclant in the P rovin ces of O nta rio and Quebec. In 1894 
a heavy outbreak of th e lesse r migrato ry locust ( M. atlanis ) caused great 
damage on Sable I sland . In O nta rio and Q uebec the locusts continued to 
increase and in 1895 ancl aga ll1 in 1896 caused great damage in th ese 
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Provinces, the species chiefl y responsible being M. atlanis, M. femur-
rub rum, and M. bivittatus. D uring th ese two yea rs (1895 and 1896) these 
three species mentioned above were repor ted as injurious to crops and range 
g rasses in severa l parts o f Canada, especially where drough ts p revailed. 
In 1890 th e climax o f thi s outbreak in O ntario and Q uebec was apparently 
reached, for in ] 897 th ese P rovinces were compa ratively free from locusts, 
the notable absence of locu -; ts being probably clue to the g reat abundance of 
their parasites in J8<)0. In J 8<)8 a bad outbreak occurred in Manitoba, arid 
thi s outb reak lasted until J 903. Th e commencement o f thi s outbreak in 
~la nitoba was important on account o f th e fact that in this year the R ocky 
Mounta in locust ( M. spretus ), not an im por tant species as regard s damage 
done in Cana da since th e outbreak of 1808-1874, wh ere it alone was 
responsible fo r most o f th e damage, was aga in th e chief destructive specie. 
Three o ther species were recorded as present in lesse r numbers-namely, 
M. atlanis, M. minor, and Camnula pellucida. In 1900 thi s outbreak in 
Manitoba wa s still se rious ; M. spretus was, however, not so much in 
evidence, but M. packardii, w ith M. atlanis and Camnula pellucida, w ere 
the chief destructive spec ies. D uring th e yea rs 1<)or and 1902 th e M anitoba 
outb reak cont inued, but was controlled locall y by the use o f poisoned bran-
mash. A t th is time M. atlanis was the chief species present; M. spretus 
and M. packardii we re on the decrease, M. bivittatus and Camnula 
pellucida taking their places. In 1903 the sa1ll e species as in the past three 
yea rs we re aga in numerous in Mani toba, but thi s appea red to be their final 
yea r in thi s pa rti cular ou tbreak , for in 1904, 1905, and 1<)06 no se rious 
damage from locusts was repo rted. In 1909 a nd 1910 parts o f Manitoba 
a nd Ontario a nd Q uebec we re aga in injured by locusts. In 19I4 and 19 T 5 
O ntario suffe red badly fro111 the ra vages o f M. atlanis and Camnula 
pellucida. D uring the yea r 1910 no se rious locust damage was r eported. 
L OCliST OCTBREAK S TN B.C. 
The accoun ts of th ese outbreaks are taken from the reports o f the 
D ominion E ntomolog ist, except that in the account o f the I <)I4 outb reak .in 
the N icola Va ll ey th e r epor t o f l"lr. R. C. T rehern e, FicIci Ofllce r , Dominion 
E ntomolog ical B ranch , was th e chief source o f my in format ion, and in 19 [9 
I was able to visit the ou tbreaks myse lf. T he ea rliest record o f locust-
in jury in Brit ish Col umbi a contained in these reports is in 189J, where 
locusts are reportecl to have" caused complete havoc in the Nicola Valley. 
In 1895 Camnula pellucida was ext remely abundant and destructive between 
Vernon and Ke1o lVna. " 
T he nex t outbreak we hea r of in B riti sh Columbia is in 1898 in the 
N icola Va ll ey , and in a lette r fro111 1\1r. P ooley to the Dominion 
E ntomolog ist of September 7th, r898, he says : " Injury done by the hoppers 
was prin cipall y to the ranges and bunch-grass pa sture-fields; a lso con-
siderable injury to the oats, by their eat ing off the small stem which connects 
the g ra in with the straw, a nd consequentl y a ll the oa ts were lodged on the 
g round. Injury to wheat. not any; peas sca rcely perceptible. T his is the 
second time the g rasshoppers have appeared in our valley. T he fir st time 
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(which was in 1890) they made complete havoc, and unless something 
happens to des troy the eggs before hatching it will be ve ry little use putting 
in a crop nex t spring. The eggs are deposited on sandy and gravelly hill3 
(about an inch below the surface) . Some of the eggs seem to have 
become dried , bu t the maj ori ty a re qui te fertile. Nearly all the g rasshoppers 
have di sappeared and a grea t many have died. " 
:\1r. S . .J . Solomon, in a letter to the Dominion E ntomologist, says : 
.. \Jicola Lake, December 3I St.-I could not grow enough feed to keep any 
quantity of hogs. Th e grasshoppers were \"C ry bad last summer and laid 
their eggs, so that we a re expecting our crops will be all eaten by them 
nex t yea r. I shall put in ve ry little ,,-heat or oats, but principally peas 
a nd potatoes, as they do not bother these crops so much . 
.. The early di sappearance of the locusts mentioned by l\Ir. P ooley 
woul d indicate the probable presence of paras itic insects or some fungous 
o r bacterial di sease. T he 1110st numerous species was Camnula pellucida, 
whi ch is sometimes ext remely abundant and destructive in the ' Vest. 
Th is was the case between , "e m on a nc! K elowna in 189 j. T he other species 
present were Trimerotropis ( probably cincta ), Circotettix verruculatus, 
and M. atlanis. ·· Duri ng th e years J900 a nd 1901 repor ts ,,"e re rece ived 
by the Dominion Entomologi st o f considerabl e damage to crops and range 
la nd in B riti sh Columbia . In 1900 it \yas in the O ka nagan \ "a ll ey \I·here 
Illos t o f th e damage was done, where M. atlanis and C. pellucida were 
numerous and attacked gra in-crops and bunch-grass pasture lands. 
In the follo\\-ing year , T~O [ , the locusts had increased in numbers and 
were doing consi derable damage 111 seve ral parts o f the P rov ince. 
M. atlanis damaged the foli age of fruit-trees a nd fo rage-crops on the 
Coldstream Ranch at \ " ernon. The Nicola Yalley was another di stri ct 
which was badly dam aged in 190r, and the range coun try between N icola 
a nd K amloops showed many in stan ces of their dest ructi veness. T hroughout 
this di stri ct the g rasses on th e ranges were seve rely damaged and the foliage 
of t rees and shrubs in the gullies " 'as attacked. '\ 'here cult iva ted crops 
occurred, gra in-crops, turni ps. and ga rden produce was destroyed by them. 
T he locusts responsible for thi s dest ruction in the N icola-Kamloops reg ion 
were Camnula pellucida and M. affinis th e form er doing the IllOSt damage. 
Locusts we re ·aga in not iced in numbers in the O kanagan Valley in 1903, 
and a ltho ugh no se rious damage ,,-as reported. there was considerable 
anx iety felt by the ranchers in thi s region les t there be a repetition of the 
ou tb reaks of I900-190r. T he g rey-spo tted bli ster-beetle (Epicauta 
maculata ) \I'a s abundant in 1903, feeding 011 wi ld plants. and as thi s in sect 
is predaceous on th e locust it was no doubt partly due to its presence that 
the locusts did not increase in the O kanagan Valley. The locust Camnula 
pellucida was fa irl y numerous in parts of the Dry Belt in 1904 and again 
in 1907, in which year it did considerabl e damage, but fro m thi s date until 
1914 no se rious outbrea ks of locusts \,"ere reported from the P rovince. 
In 1914 the l ocu st~ we re aga in present in destructive numbers and 
young o rchards of apple and pear trees were damaged in the O ka nagan 
Valley by M. atlanis. T he \J icola Valley was aga in attacked by locusts, 
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M. affinis being the 1110st numerous species present. A n investigation of the 
conditions was made by Mr. R. C. Treherne at the r eques t o f the Dominion 
E ntomologist anc! Provincial Government Forest ry B ranch, anc! ext racts 
from his report a re givcn below :-
"It was reported from the Department at O ttawa that close upon 
200,OJO acres of bunch-grass had been laid waste during the summer o f 
1914 in the N icola \ -alley o\\' ing to the outbreak of the locust M. affinis. 
The attacks fr0111 thi s insect had bccn increasing during the last three o r 
four years. Mr. Cleasby, o f Coutl ee, nea r Merritt, Sec rcta ry of the N icola 
Stock-breeders' Association, sa id ' that ill hi s recoll ection the years surround-
ing the periods of 1898, J907, and the past summer of J9J 4 were the most 
se rious cases on record, ' I gathered from l'vIr. \\ia rd , of the Douglas Lake 
Cattle Company, that th e locusts began a round th e l\l innie Lake Di stri ct, 
a point 25 mi les south of Q uilchena , and passed through, investing Qu ilchena 
to the west and Douglas Lake to the east, going north nea rly to Stum p Lake. 
T hi s area a pprox ill1atcly involved land 40 mil es by 20 miles and was the 
centre of the ou tb reak, \\'hile outlying points such as l\fc rritt suffered to 
a lesse r degree. O n the afternoon o f November 6th I made a detour of 
th e hill s on foo t around th e house and buildings a t Quilchena. O n one 
small hill irumediate ly behind the house I fo und innumcrabl e eggs. I took 
an area 3 feet by 1 foot and carefully sifted over the so il by means of a 
ha nd-trowel. I should judge that between 300 and 400 eggs existed to the 
square foot of so il , 3 in ches deep. E leven predatory larvie were taken in 
the area 3 feet by 1 foot; thus approximately four predatory larVie demolish 
300 eggs. The hill in quest ion was just a slight ri se ·off the general level of 
the land, dry, pract ically devoid of vegetation. and the soil mostl y clay, 
but very plentifully mi xcd with loose rock a nd fine shaly stones. The 
g reatest numbcr of eggs wcre found at the summit o f the hill , but cggs 
could be found eas ily on the sides and at the base of the hill. O n the open 
slopes and level pl aces eggs could be found here a nd there, but we re 
scatte red and not toge ther in restricted areas, which was th e case on slightly 
ri sing ground a nd hill -tops where the so il was g ravclly or clay well mixed 
with small stones, etc. La rvie o f predatory beetl es we rc found fr eely where 
eggs were thickcst. whi le w ith the isolated clusters no beetle larvie wcre 
found. l\1r. Guichon, o f Q uilchena , said that, of course, locusts werc with 
them every year, but that for the years surrounding J889, 1898, 1907, a nd 
1914, and for approxima tely three yea rs sur rou nding these dates locusts 
did a g reat deal o f damage. Probably the 1889 outbreak was the most 
se rIOus. 
" In 1919 locust outbreaks occurred in four widely separated points in 
British Columbia. T he fir st outbreak reportecl was between Bridesv ill e 
and Rock Creek, in th e Bounda ry country, where a la rge swarm of Camnula 
pellucida which had been work ing north through \~!ashington State since 
1914 crossed the Canad ian boundary in thi s section. Considerable damage 
was done to the g rain-crops. An act ive campaign, however, was started 
in \ 'Vashington in 1918 and continued in T9 19, and the Canadian farmers 
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were enabled to obta in the poison-bran bait for di stri bution f rom the \\'ash-
ington authorities, with the result that this outbreak is, we believe, definitely 
checked. T he next report \\"as from Celi sta, on the Shuswap Lake. In 
thi s locali ty there wa s a clearing in the bush of 400 ac res, and a large swarm 
of Melanoplus atlanis had been devouring eve rything tha t the set tl er s 
planted during the last three yea rs. T his year they we re aga in bad, and 
when I v isited the clearing in the middle of A ugust I found that they had 
made a clea r sweep of the Yegetatiol1 in the clea ring a nd were moving off 
in to the bush on a ll sides in dense swarm s. T he third outbreak was 
repor ted frol11 the Frase r \ -all ey, between H untingdon and Clayburn, where 
Melanoplus femur-rubrum was numerous and was doing some damage to 
grain and t ruck crops. T he last report was from the Chi lcotin Di st ri ct 
at a point situated 1 50 miles north of Ashcroft. I was not able to v isit 
thi s point until the frost had kill ed all the g rasshoppers, but from the 
remain s found I do not think that there is any doubt that Camnula 
pellucida was the species causing the dal1lage . In thi s d istri ct th e ra nges 
had been eaten ba re by the g rasshoppers over an area of several hun dred 
square mil es . and \\'as by far the mos t se rious outbreak that ha s occurred 
in Briti sh Columbia for some years." 
CO~TROL ~IEA suREs . 
Jiltroductioll.- T here are several methods employed in controlling 
locusts \\'hich vary acco rding to the stage the locusts have reached when 
the control is to be sta rted. In some cases the eggs may be destroyed by 
ploughing th e breeding-groun ds in th e fall, a nd thus expos ing the eggs to 
the fros t and enemies. such as birds . mice . etc . The eggs that a re turned 
un der by the plough ",i ll probably be buri ed deep enough to prevent the 
hoppers from reaching th e surface in the spring when they hatch. T his 
method is 1110st oftcn success ful with the pellucid locust ( Camnula 
pellucida ), as thi s species lays it s eggs in concentrated areas. \ Vith other 
species thi s method is often imposs ibl e owing to the fact that the eggs a re 
laid in an irregular manner over a la rge a rea, and not collected together 
in ce r ta in definite breeding-gro unds. I n thi s case other methods have to 
be relied upon, such as poisoning the yo ung ad ults or by the use o f hopper-
dozers a nd other hopper-catching machines. In the L~ nited Sta tes, where 
locust-control has been ca rri ed on for many years, a number of poison-
bait formulas have been tried out \\, ith va rying results. 
Ba£ts.- From the experiments conducted in Ca nada it has been found 
that up to the present t ime the most successful formul a is the Kan sas 
formula, though in some locali t ies where considerable moisture ex ists in 
the air during the day, and the bait does not dry out too rapi dly, the 
Criddl e mixture has proved equally efficient and less expensive. 
T he Kansas fo rmula con sists of: Bran, 20 lb . ; Pari s green, I lb. ; 
molasses, 2 quar ts ; oranges or lemons, 3 fruit s; water, 30 gallons. 
The Criddle mi xture is made by mix ing: H orse-manure, 60 pa rts ; 
Pari s green, I pa rt ; salt, 2 parts. 
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In the dry climate existing throughout the Dry Belt of Briti sh Columbia 
the Criddle mix ture would probably dry up too quickly to prove of much 
use, as the locusts will not cat it unless it is fairl y fr esh and moist. The 
Kansas formula, however, is eaten by them very readily when damp, and 
they will al so continue to ea t it dry, bu t not so readily. The substitution 
o f sawdust in the place of bran has been t ried and seems to have proved 
very successful. It is, however, ha rder to mix prope rly, as the sawdust 
does 110t absorb wate r so readily as bran, and in adding wate r the Pari s 
g reen is apt to be washed off th e sawdust. Some idea may be had of the 
effect of the poisoned formulas from th e fact that in expe riments conducted 
in O nta rio and Q uebec from 2 10 to 1.2::10 dead locusts were counted to the 
squa re ya rd. T he count was macle four days afte r the bait was spread, 
g iving an ave rage of 514.2 dead locusts to the squa re ya rd . 
Preparat ion.-In mixing the bran-mash th e bran and Pari s g reen should 
be mixed together dry. T his is bes t done by add ing th e Pari s green slowly 
as the bran is stir red a round in a tub or box . In the States, where they have 
had la rge a reas to t reat, the mi x ing has been done on la rge cement fl oors of 
ba rn s, using shovel s to mix the bran and Pari s g reen; or, if done in the 
open, a good way is to put tarpaulin wagoll-cove rs or canvas sheets on th e 
ground, spread the bran on th ese in a thin layers, and, a ft er scatter ing the 
Paris green over the bran as evenl y as possibl e. roll the ingredients toge ther 
by lifting the sides of the wagon-cove r alternately until they a re thoroughly 
mixed. A tight wagon-box is a good place to mix a few hund red pounds of 
ba it. T he molasses ancl lemon- juice should be added to the water and 
thoroughly mixed, th e rinds of the lemons being chopped up fine and added to 
the mix ture. T he lemons may be best cut up by pass ing them th rough a 
mincing-machine. \ \' hen th e liqui d mate ri als are well mixed, sprinkl e them 
over ~: h E: bran as even ly as poss ible, a wate ri ng can being found most useful 
for la rge quantities. Care should be taken tha t th e mixtu re is not made 
in to a sloppy mass, but that each fl ake of th e bran is moistened by the 
liquid . If the bait is made too wet it will sti ck together in lumps when 
sprea d on the fi elds. 
Distrib'lttion.- T hi s should be guarded against, as it is 110t nearl y so 
efficient as a ba it unless evenly di stributed in fl akes. \ Vhen distributed in 
fl akes it woul d be found and eaten by a fa r larger percentage of the 
locusts than it would if it we re scatte red in lumps here and there. F urther , 
the ri sk of poult ry or stOck eating it ami getting poisoned is obv iated. The 
best time to poison locusts is when they a re st ill immature and have not 
yet got their wings, the ba it being spread broadcast over the a reas most 
frequ ented by them. T his should be done either overnight o r ea rl y in the 
morning, so that it will be moist and most read il y attract the locusts when 
they commence to feed in the morning. \Vhere small quantities are to 
be used it may be broadcasted by hand. but wh ere larger tracts are to be 
treated it can be most conveniently carried in barrels in a wagon and 
spread as widely as possible with a trowel or a shingle. In parts of the 
L!nited States plontana, Utah ) where it was necessary to treat a large 
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tract o f range land the farmers co-opera te, and by meeting on a certa in 
day they all help in mixing and spreading the ba it. Boilers are u sed on 
such occasions to mix the liquids in; the hot water more readil y mi x ing 
with the molasses a nd bring ing out the full flavour from the chopped-up 
lemon-rinds. \ rhile the liqLlids are being prepared wagon-covers, sheets, 
etc., are spread on the g round and the bran and P ari s green mixed ready 
fo r th e liquids to be added. Some mix ing is also done in wagon-boxes in 
the fi eld. T O\\'a rds evening, when all the mix ing has been done and the 
poison ba it pu t into th e wagons, the mix ture is spread broadcast by men 
standing in the back of the wagons. T he wagons a re lined up so tha t there 
would be no g round left uncovered a nd d riven fo rwa rd in line over the 
a reas previously mapped out, spreading the bait a t the al1l e time. ~1en 
c n ho rseback a re employed to keep the wagons in line, a nd others to lead 
them th rough the places which had p reviously been loca ted as the most 
frequented by the locusts. 
As night came on the bait kept moist, so that on th e next day there 
were ve ry few locusts th roughout the region who did not fi nd and devour a 
few fl akes of bran. I n thi s way a ve ry e l1ic ient control was ma intained and 
the cos t sustaineel by the fa rmers was not g reat. T he ing red ients a re 
usually bcught in quantity and the resul ts ampl y justify the time o r money 
spent. T he cost o f th is Kansas m ix ture as used in Canada in 1915 and 
J9 I6 was foun e! to be 2 I cents pe r acre. including all labour, so that it wil l 
be seen that the ex pense is not great fo r the resul ts obtained. It has been 
fo und that f rom 4 to 5 lb. of thi s mix ture to the ac re is suffic ient. provid ed 
it is properly prepa red a nd distributee! as evenl y as poss ible ove r the ground . 
A la rge r quantity per ac re o r a la rge r percentage of Pa ri s green will 
undoubtedl y kill more locusts, but the cost is g reate r, and 4 to 5 lb . properly 
appli ed has g iven a tho roughly sa ti sfactory control. T wo applica tions of 
thi s standa rd fo rmula \\'oul d certa inly give bette r results than one applica-
tion of a stronge r mi xture. As a rul e there is no need for more than 
one o r two applicat ions of bra n mix ture. bu t cases have been recorded 
in th e U ni ted Sta tes where a big S\\'a rm of locusts on the range land s, hav ing 
reduced the fooel on the ranges, mo\'e dO\\' n to the crops in the va ll eys. In 
such in sta nces it is necessa ry to keep a consta nt supply of the bait spread in 
a na rrow stri p along th e edge of the range land s adj oining the cul tivated 
crops in the valley. In thi s " 'ay <til locusts crossing thi s control belt would 
come in contact with the ba it and the majo ri ty would eat some of it. In 
spreading poisoned ba it in a fie ld it is not necessa ry to be ve ry parti cular 
to cover every ya rd of ground, as the locusts. being ve ry act ive insects, with 
a good sense of smell , will fi nd it. Th ey will cOllle from J 5 to 20 yards to 
bait placed in heaps, which shows that they can detect its presence from 
some way off. The effect o f poison on the locusts is not observed at once, 
and it is usually frOI11 three to four days a fte r they have ea ten it before they 
die. This is with the Kan sas formul a as given; a st ronger percentage of 
Pari s g reen will act quicker. but is unnecessa ry, as the locusts ca t little, 
if any at all , once th ey have the poison in their systems. 
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'Where cultiva ted crops are being attacked in scattered localities, and 
not by a general migration from the range lands, it is almost always due to 
the fact that there are favourabl e breeding-grounds for the locusts in the 
immediate vicinity. The places most often chosen for oviposition are 
compact, firm lands, so ft cultivated field s being avoided, as are al so damp 
localities . The favourite places are rough, dry roadsides, dry banks, old 
dried-out pasture lands, and alfa lfa-fields which have become ha rd and 
baked owing to the lack of proper attention. In these places the locusts 
will congregate fo r ov iposition, and it will be f rom these places that the 
swarms will migrate to destroy th e alfalfa and other cultivated crops in the 
immediate neighbourhood. 
Ploltghi/l(J .-These fi eld s if th ey are being used as breeding-grounds 
should be ploughed up in the fall a fter the eggs have been depos ited. This 
will break th e egg-capsules and bury them, so that very few locusts will 
ha tch out in the spring. If these pl aces cannot be ploughed, a careful 
watch should be kept on them in th e spring, and as soon as th e young 
hoppers arc seen to be emerging in large numbers control measures should 
be started. Poison bait can be sca ttered, at any rate, along the side of the 
ground next to the crops. A stream of wa ter in an irrigation-ditch forms 
an effective barrier to the hoppers whil e th ey a re small. O nce the locusts 
become full-gro\\'n and are winged their control is more diFilcult. \\'h en 
the lo'c usts a re winged th ey may still be poisoned, but it is done more 
economically when they are younge r and have not spread far from th e 
grounds wh ere they were hatched. 
H opp crdo:;crs.- H opperdozers and hopper-catching machines are used 
extensive ly in 111any parts of th e 'United States for controlling the locusts, 
both in the immature stages and also \\'hen th ey a re winged adults. Hopper-
dozers were the first form of hopper-catching machines used and were 
mostly home-made, and naturally "aried considerably in structure , but the 
description of one will se rve for them all. as the differences were only in 
size and mate ri al used, an d the ultimate results were in most cases equally 
efficient. 
"The hoppcrdoler consists o f a galvani zed-i ron pan mounted on low 
runners and hav ing a backstop of canvas or sheet tin. The pan was usually 
made about I2 fee t long by 2 fee t wide and about 4 inches deep. The back 
and ends of the pan have a 2-inch flange, the front a 6-inch flange. This 
pan is supported back and front by a 2- by 4-inch \\'hi ch is set into the 
runners at either end, which a re made of a 2- by 8-inch and a re 4 feet long. 
The flange s a re nailed to thi s wooden frame. A funner in th e centre helps 
to strengthen th e fram e and support the pan. The hitch is made direct to 
the runners. A backstop 30 inches high, with triangular pieces for the ends, 
macle of canvas o r tin nailed on a frame, is held in pos ition by allowing 
cross-pieces o f the frame to fit into bow-irons on the back of the pan-frame, 
and this arrangement allows the backstop to be removed when not in use 
o r if the machine is to be loaded into a wagon for removal from field to 
11eld. The pan when in use should have about 2 inches of water in it, 
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with a coa ting of coal-oil on the top. A. movable frame forming partitions 
in the pan will greatly aid ' in keeping the liquid frOI11 slopping over too 
much. vVith machines of this sort catches of 8 to IO bushel s of hoppers 
have been collected in less than three hours. \ Vhen the hoppers are too 
thick in the pan they may be removed with a tin scoop with holes in it, 
which will remove the hoppers and allow the water to dra in back into the 
pan. From time to time the pan will want repleni shing with water and 
oil. As thi s machine is drawn up and do\\,!l the fi elds, the hoppers, jumping 
to avoid it, strike the backstop and fall into the water and o il , and those 
that succeed in jumping out aga in die. a s the oil on their bodies is apparently 
fatal to them." 
I-Iopper-catclicr.- The most successful machine is the hopper-catching 
machin e, which catches the hoppers alive. and has the advantage that it can 
be used on steep hill sides and rough ground where a hopperdozer with its 
pan of water and oi l would be imposs ible, and the hoppers when caught 
form excellent chicken-food. It is not so easily made as the hopperdozer , 
but once made is far more economical to use. A description of this machine, 
\\'hich is given below. is taken fr0111 Bull No. 138 of the Utah Expe rimental 
Station, by E. D. Ball , r915 . 
. , This machine can be run oyer hay and grain crops, sugar-beets and 
pota toes ; in fact. over practically everything except co rn and ripen ing 
grain. The principle o f the 111 ach ine is very sil11ple- a box about 2 feet 
square and 16 fee t long on runners, a 2-foot by 4-inch extending out 4 
feet at each end. to \I·hich a horse is attached. The ho rses then travel 24 
feet apart. driving the grasshoppers in until most of them are in front o f 
the r6-foot machine. A rope fa stened to the hallle 0 11 the in side of each 
horse and dragged just in front of the machine causes the hoppers to jump 
just as the machine gets to them. The front o f the machine is made o f 
tin and is about 20 feet high and slightly curved. Thi s front does not 
extend quite dO\\'Il to the bottom, and about 2 inches in front of it and about 
4 inches high there is a fal se front, a second piece of tin, which curves 
back dow n a nd into the box . A grasshopper hitting the tin cannot get a 
foothold and is perfectl y helpless and slides do\\,!1 betlr een the h\'o pieces 
of tin, st rikes the curve, an d is thrO\\'l1 ,vell back into the box, far enough 
so that he cannot see the opening through which he entered. The top 
and back of the box a re made of I"ire mosquito-net ting and the hopper 
immediately jumps tOl\'ards the light and clings to the netting, never seeking 
the hole through which he came in. Several bushel s can be gath ered in 
thi s way before they \I·ill shake cl ow n in to the bottom sufficientl y to choke 
up the front opening. A.s SOO I1 a s thi s happens the front open ing should 
be closed with gunny-sacks or similar material , and th e hoppers can be 
shovell ed out into sacks a ncl used to feed chickens or dumpecl into a trench 
,\nd buri ed. The material will cost be tll'een SS and $9 and anyone with a 
saw and hammer can make one in a very short time. The runners should 
be spaced to fit sugar-beet or potato-rows, if the machine is to be used on 
these crops. A machine if protected will last for years, and as it takes 24 
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feet at a sweep will cover 40 to 50 acres in a day, and will thus handle a 
large area. As there is no expense to the operation except a team and a 
man to drive, o r preferably two small boys to ride the horses, the cost per 
acre is trifling. If the tin front is kept bright and shining the grasshoppers 
a re apparently not able to see it at all ;111c1 fl y against it readily. From 6 to 
10 bushel s in an hour have been collected with one o f these machines where 
the hoppers were numerous and condition s favourable, and 30 to 40 bushels 
j,er clay taken from field s where they did not appea r to be very abundant. 
Othcr Ma chincs.-Another form of hopper-catching device used in the 
S tates, principally against the migratory swarms of the pellucid locust 
( Camnula pellucida ), is al so described by E. D. Ball in the same bulletin, 
and as C. pellucida is one of the most des tructive' species which occurs in 
swarms from time to time in thi s Province, it may be of interes t if I give 
::'Ifr. HaIrs desc ription of the contrap tion known as the balloon hopper-
catcher. 
.. Th e balloon consists of a light frame 12 feet long and 2 feet high , with 
two or three cross-bars to g ive it more rig idi ty . Thi s fram e has attached 
to it a bag, of which it forms the mouth and which tapers back to a point 
about 10 feet back of the frame. The point is open and when in use is 
fa stened with a string tied round it like a sack is ti ed. In fact, a seaml ess 
sack makes a good point to thi s big bag. T he bOtt0111 o f the bag, which 
drags on the g round. is often made of heavy canvas, while the upper side 
is of ordinary shee ting. T he frame is usua ll y made of I-inch by 4-inch 
stuff and th e whole thing is drawn by a si ngle light rope, which forks 
to the two ends and forks again to each corner . 'This rope is either 
fa stened to the pomm el of a saddle or else to a light whiffl et ree of a light 
harn ess. The pony is started off at a fa st trot. T he a ir inflates the opel1-
mouthed sack , which' balloons' up and draws along the ground, over th e 
meadow-grass o r grain-crop. T he bottom of the frame d ra ws along on 
the ground, ancl as a young hopper jumps to avo id it it slides under him, 
and as he jumps aga in and aga in each time he finds himself farth er and 
farth er back in th e sack un til he comes to rest with his fellows in the tip. 
The rider of the pony starts off at a good pace, sw inging back and forth 
across the swa rm until hi s sack has a bushel o r so of grasshoppers in the 
apex. Then he di smounts and helps hi s partner to lift up the frame and 
shake all the hoppers back into the apex of th e sack ; then another sack is 
held over the end, th e string untied , and the hoppers sacked. \ Vhere the 
ground is rough th e lower side of the frame catch es and the top fl ops over 
and closes the mouth . To obviate thi s a rope is fastened to the top 6f the 
fram e and a small fence-post is drawn along back of the sack, thus se rving 
to pull the top back and keep the mouth open. Practically all the wear 
comes on the bottom of the sack, so thi s is made of heavier material , or, 
better still, a second st rip is fa stened to the frame and draws underneath 
the sack and protects it from injury. Old binder-canvas and such ma terial 
make excellent material for this use." 
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In dealing with Camnula pellucida, which has the habit o f congregating 
in a few concentrated areas for ovipos ition, although the adults may be 
scattered over large tracts of land, there are several methods of control 
which have been practised in the S tates . The limits of the breeding-
grounds must be ca refully asce rta ined during the egg-lay ing season, and this 
area may then be ploughed, if ploughing is possible. A trench may, further, 
be dug around the a rea, into which the tiny hoppers will fall when they 
begin to mig ra te, which they do as soon as hatched, hopping always towards 
the sun instead of remaining close to their egg-capsules, which is the case 
with 1110st o f the o ther species . If thi s trench can be fl ooded from some 
irrigation-ditch it will be still more effect ive . In some cases where the 
breeding-grounds a re fl a t and hard , rollers have been employed a nd the 
g round gone over every two or three days during the period when the 
hoppers are hatching, as thi s species hatches in g reat numbers at one time, 
usually within a week or ten days . The young hoppers have al so been 
sprayed at thi s time \\" ith oil. This proves a very expensive though effective 
method. O nce the hoppers ha\"e left the breeding-grounds and are 
advancing in swa rms they may be caugh t wit h th e balloon catchers. 
Camnula pellucida is not easy to poison, as it is on the 1110ve IllOst o f the 
time, swinging about on their course, although the general tendency is to 
travel in a south a nd south-westerly direction fol1owing the sun. During 
these migrat ions the locusts never turn aside on account of food, a nd will 
pass through a fi eld o f alfalfa or g rain , ea ting the plants in their course 
completel y off, even ea ting down to the roots below the level of the ground, 
but leaving the rest o f the fie ld untouched. According to E . D . Ball , " If 
a swarm comes to a body of \\"ate r, o r even an irrigation-ditch, they will 
pile up aga in st the bank and stay there fo r a long time, t ravelling up and 
down the bank as the sun swings round , but not turning as ide or going 
back. " 
Thi s hab it of Camnula pellucida o f travelling in com"pact swarm s and 
always toward the sun has been obser ved by many wri ters in the U nited 
Sta tes ancl desc ribed in their bull etins. From my limited observations and 
frOI11 accounts g i\·en to me by people \\"ho have observed Camnula pellucida 
in B ri tish Col umbia. I do not think that thi s habit is at all C0l11111 0n in thi s 
Province. "\'hil e thi s species ce r tainly seems to keep together in swarms, 
1110re than do the species of Melanoplus, and these swarms trave l from 
place to place, the tendency is to travel f rom the hatching-g roun ds to lower 
levels, where th e feed is g reener. \\"hile immature, and to return to the 
highest hill- tops fo r ovipos ition. Th ere is appa rentl y no tendency to travel 
toward the sun in thi s Prov ince rather than a\\·ay from it, the direction o f 
travel being determi ned mostl y by the pos ition of the available food and the 
slope of the g round. 
